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INTRODUCTION
THAT THE history of attempts aimed at introducing barium salts into medicine is
both long and chequered is doubtless due to the highly beneficial yet also exceedingly
poisonous qualities that were attributed to these compounds. The development of
their use reveals an optimism in their healing powers as baseless as it was dangerous;
and that more people did not succumb through the exuberance of zealous, if well-
intentioned, doctors, and also through the occasional instances of mistaken identity
that occurred in everyday life, must largely be ascribed to good fortune.
PHOSPHORESCENT BARIUM SULPHIDE
Three hundred years before the introduction of insoluble barium sulphate for
gastrointestinal tract investigation (now the only common use of barium salts in
medicine), the same substance was a recurring topic that occupied the attention of
the alchemists over many years.1 The first mention of what we now know to be a
compound of barium came from Italy. A shoemaker, Vincenzo Casciorolo, is said
to have discovered phosphorescent bariumsulphide in about 1602, when he obtained
the sulphide from the native sulphate by a process of calcination. Casciorolo does
not record this; indeed it is only some thirty years later that he is mentioned in two
letters, published together in 1634.' One letter is by a Bolognese lawyer, Count
Bisaccione, and the other by a doctor ofmedicine and professor at Bologna, Ovidio
Montalbani. From these letters it is evident that by heating samples of local stone
present in the mountains around Bologna, Casciorolo could obtain a substance that,
having been exposed to sunlight during the day, glowed by night. In retrospect, the
phenomenon is explicable by the conversion of the naturally occurring barium
sulphate to phosphorescent barium sulphide.
This phosphorescent substance became the subject of intense interest in Italy and
elsewhere, and was investigated by several authorities; a detailed account of its
preparation appears in Potier's Pharmacopoea Spagirica, which makes briefreference
to its property as a depilatory.8 Whilst on his travels, Evelyn records in his Diary
that he met Montalbani, who showed him the phosphorescent stone;4 Montalbani
noted that if the material was used externally it acted as a depilatory, and if taken
internally caused vomiting.6 Fortunius Licetus, then Professor at Bologna, wrote
extensively on thenative stone and the phosphorescent substance derived from it; he,
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too, refers to the depilatoryproperties ofthe latter, and adds that it is effective against
even the toughest hair!6 It is interesting that barium sulphide is still listed as a
depilatory in Martindale's Extra Pharmacopoeia,7 although it does not appear in
the British or United States pharmacopoeias.
Owing to its proximity to what is now called Bologna, the substance from which
the phosphorescent material was obtained was called Bolognan Stone, or Lapis
Bononiensis.8 The phosphorescent material, which Casciorolo is said to have called
Lapis Solaris, was known as Bolognan Phosphorus; both this and Hermetic Phos-
phorus (calcium nitrate) were the subject of a treatise by Christian Mentzel. In his
book, Lapis Bononiensis in obscuro lucens, collatus cum Phosphoro Hermetico, there
is a chapter relating to the calcined Bolognan stone, whose title includes 'de usu
ipsius medico'; however the medical uses of the stone are summed up in only a few
words, as beingcaustic, ableto causevomiting, andhelpfulin gout., The last property
does not appear to have been borne out by subsequent experience.
MINERALOGY AND TOPOGRAPHY OF BARIUM SALTS
In former years, the mineralogy and topography played an integral part in the
history and development ofbarium salts both in medicine and in toxicology. Barium
is found in nature only in combination as salts, of which the sulphate and the car-
bonate are much the commonest. The sulphate occurs in spars, which by virtue of
the heaviness imparted have been variously called barytes (barys: Greek-heavy),
heavy earth or terra ponderosa;8 these spars have been found in Britain in such
areas as Derbyshire, Cumberland and Cornwall, and other parts ofthe world includ-
ing, of course, Italy. The carbonate, also known as Witherite (see below), is present
in considerable quantities in Lancashire, Durham and Westmorland.
It is ofinterest that at the end ofthe seventeenth century, when the physician and
naturalist, Charles Leigh, visited the lead mines near Andlesack (or Anglesark) in
Lancashire, he noted that there were spars in the neighbourhood which if ingested
could cause vomiting and purging.10 He records, however, that the local inhabitants
used to take the spars for 'Fits ofthe Stone' with good results, despite the vomiting
and purging which the spars caused, and which he noted also worked 'violently by
Urine' and 'causes the Diabetes . . .', doubtless due to the diuresis often associated
with barium toxicity. Although Leigh did not know the active principle, which he
ascribed to salt, sulphur and particularly arsenic, this region has a high content of
barium carbonate, which probably accounted for the effects he described, and also
for the deaths he recounts of one James Barns's wife and child, who died within
nine hours ofan excessive dose. The well-known chemist, Samuel Parkes, visited the
same region over a century later;", by then, barium carbonate had been described,
and Parkes was able to confirm the toxic nature ofthe spars also for sheep and ducks,
the latter he thought mistaking the white substance for chalk or lime.
LATE EIGHEENTH-CENTURY THERAPEUTIC USES OF BARIUM SALTS
The end oftheeighteenth century saw therise inthe use ofbarium salts inmedicine.
Apart from the depilatory properties described by the Italians, there were prpbably
no advocates of a therapeutic role for barium compounds until Adair Crawford,
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Physician to St. Thomas's Hospital, wrote a detailed paper on 'The Medicinal
Properties of the Muriated Barytes'. Although a preliminary report appeared in the
Medical Commentaries in 1789 in the form ofa letterto its Editor, Andrew Duncan,12
Crawford's treatise appeared a year later in the Medical Communications." In this
treatise are described the highly beneficial effects of the muriated barytes (barium
chloride) on several pathological conditions, which probably included a variety of
scrophulous lesions, malignancy, osteomyelitis and venereal disease. He treated
fourteen cases with good results (nearly all with the desired diuretic accompaniment),
and impartially records three scrophulous cases in which treatment was ineffective,
and which he ascribed to the advanced stage of the disease. The barium chloride,
given orally, was generallyemployed as atreatment oflast resort, often inassociation
with other medicaments, which in one case included mint water, spirit of lavender
and powder ofcolumbo root. Apart from the often associated diuresis and laxity of
the bowels, he noted an increased secretion from the skin; larger doses caused nausea,
vomiting, purging and occasionally vertigo. Prudently, he commented (p. 347) 'like
every other active medicine, it would no doubt, if administered injudiciously, be
capable of producing deleterious effects', but fortunately no serious misadventure
occurred. There is also a delightful discussion of the contaminants tending to be
present in the muriated barytes-copper, lead, arsenic and particulary iron-and of
methods for detecting the impurities and the proper processing of the native heavy
spar.
Over the succeeding decade, there appeared on the continent several works on the
therapeutic properties of barium salts.14 Perhaps one of the most detailed was that
by Hufeland, Court Physician at Weimar, who acknowledged Crawford's precedence
in introducing the compounds of barium into medicine. Hufeland's book on the
clinical use of barium chloride,'5 which appeared in 1794, is remarkable. In it, he
extols the value of barium in an enormous range of scrophulous conditions, and he
also attributed to scrophula various eye, skin and scalp diseases and headaches, as
well as glandular enlargements and induration, haemoptysis and incipient phthisis.
Hufeland further strongly recommended the use of barium chloride as an anti-
helmintic, and for gastrointestinal obstruction, asthma, rickets, scabies (when, as
with other skin disorders, he employed the medicament both internally and ex-
ternally), and for a large number of other disease states, which included 'suppressed
monthly cleansing' (presumably amenorrhoea) and insanity (an indication he quotes
from another source). Barium salts, he avers, are an undoubtedly important remedy
in children's diseases, and have a place amongst the materia medica next to tartar
emetic and antimony wine. He reassures the reader that the chloride is hardly
poisonous for normal people; hysteria and other pathological conditions cannot be
considered as yardsticks! He was also bold enough to use barium chloride topically
for diseases of the cornea.
Hufeland's book was widely quoted at the time, and other authors' claims for the
efficacy of the barium salts were no less extravagant. James Clark, who practised
in Santo Domingo, described in 1791 the use of the terra ponderosa muriata (the
chloride) in a 'peculiar Species of Scrophula, occurring among Negroes in the West
Indies', characterized byextensive superficial ulceration andglandularenlargement of
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both extremities.1 One can scarcely speculate on the aetiology of the disease, but
Clark states the appearances were not of venereal disease or yaws; in two people,
cure was effected within four months. Clark also reported that he was attempting the
treatment ofleprosy with barium chloride. A year later an anonymous contributor to
the Medical Commentaries confirmed the ameliorating effect of the chloride in
scrophula, but unfortunately the benefit derived could not prevent an ultimately fatal
outcome.17
TOXIC EFFECTS OF BARIUM SALTS
At the beginning ofthe nineteenth century, barium salts had a firm place amongst
medicaments used in Britain as well as in Germany. The 'benefit' was to extend still
further, and, according to Pelletier,18 by 1796 barium chloride was already being
prescribed by French physicians, and he urged great caution in its use. Schwilgue in
his TraitJ de Matietre Midicale, 1809,19 writes of the value of the chloride, both as
solid andinsolution, for scrophula, scirrhous tumours, chroniclungand skindiseases,
tuberculous mesenteric adenitis and also for accelerating wound healing. The efficacy
ofbarium chloride in treating scrophulous joint lesions was again noted some years
later inadissertation byPirondi, whichwas critically reviewed in the Parisian medical
press.20 Schwilgu6 remarks, as others before him, on the diuresis and increased
perspiration associated with treatment, and interestingly comments that in the event
of an excessive dose being administered, as evidenced by anxiety, nausea, vomiting,
colic and other abdominal symptoms, treatment should be commenced with
mucilages, diluted milk, lukewarm water and soups; barium sulphate he considered
no less dangerous than the chloride, presumably because of the presence of soluble
barium salts contained as impurities. He wisely writes: 'Son administration exige
d'ailleurs la plus grande prudence, et son usage prolonge peut donner lieu a des
accidens plus ou moins graves.' [Its administration demands, however, the greatest
caution, and its prolonged use could give rise to very grave or slight accidents.]
Schwilgu6's remarks were wellfounded. Twenty years earlier in 1790, the same year
as Crawford's report, James Watt, junior, was performing possibly the first animal
experimentswith barium salts. Hereportedhis observations to theLiterary andPhilo-
sophical Society of Manchester, in a paper entitled 'On the Effects produced by
Different Combinations of the Terra Pondersosa given to Animals'.21 This paper is
of considerable interest for a number of reasons, and must have been widely read,
for a summary appeared in Germany the following year.22 Watt's curiosity was
aroused by Leigh's comments on the spars of Anglezark: he recognized a strange
similarity between the tales he himself had heard from the Anglezark miners, that
they used the aerated barytes (barium carbonate) locally as rat poison, and Leigh's
description of the poisonous qualities of those spars. Watt wrote: 'I therefore had
little doubt that this must be the spar ... alluded to [by Leigh]. And though some
ofits effects appeared to be exaggerated ... yet the subject seemed well worthy of a
nearer investigation. For as poisons, when properly administered, are generally
esteemed the most efficacious remedies . . . it appeared desirable to trace, upon
inferior animals, the effects of a substance which promised to be of importance to
the health of mankind ...'; and he performed several experiments on dogs. During
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one ofthese, he says he 'administered to a Terrier bitch ... one drachm ofAerated
Barytes, finely pounded and strewed upon some boiled beef, to induce her to take it.'
An hour afterwards, 'she began to be slightly convulsed . . . but appeared very
lethargic', and two hours later 'her debility kept gradually increasing, until a complete
Paralysis took place . . .'. She succumbed some hours later. The observation of the
paralysis is of significance, as will be mentioned below. In other experiments, Watt
also observed the gastrointestinal symptoms, convulsions, restlessness and anxiety
typical of barium poisoning, and found similar features on administration of the
chloride and nitrate.
Watt's report encompasses three famous people of that era. Having performed
research on- animals, he wished to carry out some chemical experiments on the
Ponderous Earth, for he was 'of opinion, notwithstanding Dr. Withering's and Dr.
Priestley's experiments, that the fixed air might be expelled from the Aerated Barytes
byastrongheatalone, andsentsomeofitto Mr. JosiahWedgwood,junior, requesting
him to expose it to the greatest possible heat in one of his father's furnaces . . .'.
Priestley, the illustrious chemist of that period, still believed in the prevailing
phlogiston theory. The Dr. Withering referred to is the renowned William Withering,
who discovered barium carbonate (in whose honour it is known as Witherite) and
performed numerous chemical investigations on barium-containing rocks, which he
reported in 1784,23 a year before his classic account of the foxglove.24 Josiah Wedg-
wood, junior, to whom Watt entrusted his Ponderous Earth, was the second son of
the celebrated Josiah Wedgwood. This famous potter had worked for some years to
find a paste of fine texture in an attempt to make a unique type of porcelain. He
found materials for such paste in the earths from various regions of Lanarkshire,
and from 1773 had experimented with both barium carbonate and sulphate, which
were their significant constituents. The sulphate, in particular, became the chief
component of his Jasper that was to become a milestone in ceramic art. The com-
ponents of this unique pottery were initially secret, until by chance the secret came
into the hands ofa 'faithless servant', who sold the secret to Wedgwood's rivals.25
Four years after Watt's experiments on dogs, toxic effects were recorded in detail in
a patient, perhaps for the first time, although it will be recalled that the Italians noted
some ill effects of their spars. In 'An account of the Effects of an over-dose of the
Terra Ponderosa Muriata', a 'Mr. A. Mather, Surgeon' described in 1794 the striking
features of barium poisoning.26 The case is recounted of a gentleman 'subject to
frequent attacks ofcolic', who considered his 'stomach much strengthened ... by the
terra ponderosa muriata, in doses of 10 or 12 drops, three times a day.' This un-
fortunate gentleman took by mistake six times the usual dose, and the effects are
quoted in the sufferer's own words: ' . . . I began to be violently purged without
griping, and, at the same time, began to be very much relaxed ... the use of my
limbs was gradually taken from me ... I could not producetheleastpossiblemotion,
in anyjoint or limb about me. The last part I lost the use ofwas my left hand.' After
about aday, duringwhich time he had been given camomile tea, gruel and tincture of
guaiacum, and had had hot bricks applied to his 'deadly cold' feet, his recovery
began, andwascompleteafter afurtherday.
This case report appeared in the same year as did Hufeland's book on the efficacy
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ofthe same substance, and over the succeeding decades, views on the healing powers
ofbarium gradually gave way to an acknowledgement of the lethal nature of nearly
all the compounds, as further instances of poisoning were recorded. A case was
notified in 1818 in which a girl took barium chloride in mistake for Glauber's salts;
she felt as if she was on fire, vomited, convulsed, became deaf and was dead within
an hour.'7 This type of incident was to recur on many occasions. Blyth, writing in
1884,28 could find only fifteen cases on record of barium poisoning, but this may
have been an underestimate, since Bary in 1888 found nineteen cases (with twelve
deaths), and Kobert by 1906 had collected thirty cases (with twenty deaths).29 In any
event, it is evident that though cases of poisoning were relatively infrequent, the
incidents were all the more tragic since the majority were due to barium salts taken
in mistake for other substances. For instance, in 1868, baryta was given with fatal
results to aneighty-two-year-old man instead of'milk ofsulphur' (calcium sulphide)."0
There was a suspicion that it had been given intentionally by the elderly man's
landlady, but the coroner and jury decided the fault lay with a Mrs. Hills, who had
sold the substance at the chemist's shop-the landlady was exonerated, and of Mrs.
Hills, the coroner 'expressed his firm conviction of her unfitness to keep a chemist's
shop.' Heavy baryta sizing salts (possibly a form of barium hydroxide), used in the
Manchester area to strengthen cotton warps, were taken in error for Epsom salts;
after vomiting and developing paralysis, the unfortunate imbiber succumbed.81 More
recently, a woman died who had been given barium chloride as 'health salts'. The
neighbourwhohadprovidedthesubstanceknewnothingofthenature ofthesupposed
health salts, except that her husband had brought them into the house and used them
as a footbath.8' Barium compounds have also been taken in error for Rochelle
salts,3 common salt,"4 and sulphur;'5 they have in addition been taken with suicidal
intent36 and to procure an abortion.37
Cases ofmass poisoning have also occurred, and are ofinterest because the some-
times temporary paralysis, typical of barium toxicity, is a frequent accompaniment.
Probably the first such incident was that described in 1922 by Higier in Warsaw,88
and illustrates how poisoning of large numbers of people may arise. There were
several cases in which, after an onset characterized by abdominal symptoms, a
profound and flaccid paralysis developed, although sensory and sphincter functions
remained unimpaired. The symptoms in most cases had virtually resolved within
twenty-four hours. In one episode, members of the same household became ill (one
fatally), as did the assistant from the local baker's shop. Smuggling was rife at that
time after wartime shortages, and it eventually became apparent that the cause of
the outbreakwas adulteration ofsmuggled flourwith a variety ofbarium salts, which
thereby increased the weight of the flour. Higier included a detailed case history,
and found inexcitability of skeletal muscle by both direct and indirect stimulation,
thus implicating the muscle itselfas the affected organ. Very remarkably, and for the
first time, Higier noted the considerable similarity between the paralysis that barium
may cause and that occurringin the rare genetic disease offamilial periodic paralysis,
a disease that was becoming increasingly recognized and delineated at that time."9
A probably independent observation of the similarity between barium poisoning
and familial periodic paralysis was made some twenty years later by Huang,"0 in one
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amongst a series ofpapers commencing with that by Allen," which appeared in 1943
in the Chinese Medical Journal. The reports were prompted by finding numerous
people in the Szechwan province ofwestern China who suffered mild gastrointestinal
symptoms associated with usually transient, but sometimes fatal, paralysis. The
disease, for years endemic particularly in the region around the town of Kiating,
was known locally as Kiating paralysis, or Pa Ping (soft disease). Allen and his col-
leagues traced the cause to the very high barium chloride content in the soil, and the
table salt in that region was found to be naturally 'contaminated' by up to twenty-five
percent bariumchloride. Huang was the first to comment on thebeneficial effect on
the paralysis of potassium (citrate) administered intravenously, and the basis for this
therapy has been made more secure over the past decade by the demonstration ofthe
low plasma potassium concentration that frequently accompanies paralysis.42'43 (It
is of interest that poisoning does not seem to have occurred in Britain in places
where there are relatively large amounts of barium; on the contrary, high quantities
were supposed to be beneficial, and in 1894 an editorial from the Lancet laboratory
reported that the therapeutic waters of Llangammarch contained barium salts in a
concentration of 6.5-6.8 grains per gallon.")
Further episodes of large numbers of people becoming ill through contaminated
food have been reported. In 1945, barium carbonate incorporated accidentally into
the pastry oftreacle and marmalade tarts was consumed by eighty-five British soldiers
in an area ofthe Persia/Iraq Command;" and in 1963, over 100 people were affected
who had eaten sausages containing barium carbonate instead of potato-meal:46
in both outbreaks gastrointestinal and paralytic symptoms were a marked feature.
Confusion has arisen on several occasions by the common use as a rat poison of
barium carbonate, which closely resembles flour. Barium carbonate has been used
for this purpose for well over two centuries, and was well known to James Watt;
addition ofa dye to prevent confusion is not always successful, since the rats may be
more than equal to the challenge.'7
USE OF BARIUM SALTS IN MEDICINE
During the present century, there have been two major developments involving the
use of barium salts in medicine. One, the use of barium chloride in the treatment of
heart block, was evanescent. The other, the introduction of barium sulphate in the
radiological investigation of the gastrointestinal tract, was to prove an important
and long-lasting contribution to medicine.
Initial work on the effect of barium on the cardiovascular system antedates the
clinical application, albeit temporary, by a century. The irregular pulse frequently
induced by barium was noted by Benjamin Brodie in animal experiments in 1812.4"
Hewrotewithregard tobarium chloride applied topicallytowoundsmade inarabbit:
'The pulse beat 150 in a minute, but feeble, and it occasionally intermitted'; and he,
too, observed thatparalysis could occur. Some ofhis workwas quoted inthe extensive
article on barium compounds in Orfila's classic textbook of toxicology, TraitJ des
Poisons (1814)," which was translated into English in 1816. (Interestingly, Orfila
reports that he was unaware at that time of any case of human barium poisoning,
although in fact such cases had been described.)
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The hypertension that accompanies the systemic administration of barium was
observed by Blake in 1841,60 and he confirmed his findings in further experiments on
dogs in 1874.51 Schedel is said to have introduced barium compounds into Germany
in 1903 as drugs to elevate the blood pressure in man, an alarming venture that was
presumably unsuccessful.52
Great names such as those ofLauder Brunton" and Sidney Ringer have also been
associated with experimental work with barium compounds. Sidney Ringer, in
collaboration with Harrington Sainsbury, noted the apparent similarity between
barium and digitalis on the heart, and the spasm of arterioles induced by direct
application ofbarium salts." The latter observation may have been the rationale for
attemptsreported in 1888 similarly toconstrictthedilatedveinsassociatedwithcertain
diseases: such attempts on the enlarged veins ofthe caput medusa in a patient with a
renal tumour, and ofthe veins ofthe leg in a patient in cardiac failure, were unfor-
tunately abortive. 5
Although the occasional report of the employment of barium compounds for the
treatment ofheart disease had appeared," the introduction ofthese compounds into
cardiology was largely due to Cohn and Levine. In 1925 they described the efficacy
of barium chloride in increasing the heart rate in certain cases of complete heart
block.57 Subcutaneous adrenaline, though valuable, was transient in its action, and
Cohn and Levine reported favourably on the use of oral barium chloride in three
patients with slow heart rates causing 'Adams-Stokes Disease'. Their work was based
on the experiments ofthe prominent Viennese workers, Rothberger and Winterberg,
who found that barium in the correct dose caused increased ventricular automaticity
of the dog heart.58 Barium chloride was employed extensively in the treatment of
Stokes-Adams attacks in America and Europe for some years, but in view of the
development of far safer and superior drugs, this treatment has become obsolete.
The outstanding contribution of barium salts to medicine today is the use of the
sulphate as a contrast medium in radiological investigation of the gastrointestinal
tract. The safety of the sulphate lies in its great insolubility and hence lack of ab-
sorption from the alimentary tract. This was known at least as long ago as 1824,
when Gmelin demonstrated the innocuousness of oral barium sulphate administered
to animals, compared with the lethal effects of the soluble carbonate and chloride.59
In connexion with the insolubility and harmlessness of the sulphate, an important
paper by Boehmn" that appeared in 1875 on the physiology and pathology ofbarium
poisoning reports on a dispute, as delightful as it was ingenious, about the way in
which barium acted. The protagonists were Onsum (1863) who considered that
poisoning by soluble barium salts was due to the formation of insoluble barium
sulphate emboli in the blood vessels,61 and Cyon (1866) who was unable to find any
evidence of emboli, and hence for this theory.62 Present evidence would favour
Cyon's contention, but the problem that existed then exists today: Smith, Winkler
and Hoff in 1940 were equally puzl1ed that soluble barium salts in concentrations
small enough to be completely precipitated by the body could yet prove highly
toxic." A further demonstration of the harmlessness of the sulphate is provided by
the pneumoconiosis that occurs amongst the miners of ores containing barium
sulphate. Inhalation of dust from these ores results in dense, radio-opaque shadows
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in the chest X-ray, but the condition is entirely benign. First reported amongst
Italian miners in 1933 by Arrigoni," it is possible that these miners' ancestors were
engaged in the making ofthe Bononian phosphorus three centuries earlier.
The development ofbarium sulphate as a contrast medium evolved from the prior
useofbismuthpreparations. AlthoughCannondescribedtheuse ofbismuthsubnitrate
in 1898,65 a search was made for other substances, in view of the toxicity of the
nitrate component (which via its conversion to nitrite, gave rise to methaemoglobin
in the body), and later due to the scarcity ofbismuth. Initially dismissed by Kaestle
in 1908,66 barium sulphate was introduced into medical practice largely through the
work ofKrause, Director ofthe University Medical Clinic at Muinster in Westphalia
and of the Bonn Polyclinic. He read a paper at the Radiological Congress in 1910,
and subsequently the first report advocating barium sulphate as an opaque contrast
medium for use in radiology appeared in the same year, written by two of Krause's
colleagues, Bachem and Gunther.67 No sooner had barium sulphate made its debut
than cases due to apparent toxicity began to be reported. It is said that Krause
personally satisfied himselfofthesafety ofthe newsubstance when a case ofpoisoning
became known to him,68 but nevertheless several, sometimes catastrophic, episodes
of mistaken identity were to occur. These episodes in radiological work were suf-
ficiently serious that, as early as 1919, two cases in which barium sulphide and
carbonate had been incriminated were the subject of an annotation in the Lancet."
However, as recently as 1950, seven patients, one of whom died, received barium
carbonate in mistake for the sulphate.70
TOXIC EFFECT ON LIVESTOCK
As will have been seen above, man is not the only animal to be affected by the
soluble salts ofbarium, and a more bizarre episode ofhistorical interest occurred in
the United States and affected livestock. Ever since 1849, when the Indians along the
Missouri River described to the immigrants a plant that produced death preceded
by excitement in horses and cattle, it was known that certain plants ofthe pea family
could cause disease if eaten by horses, cattle, sheep and a variety of other animals.
Those affected frequently died of the so-called 'loco' disease, the term 'loco' being
derived from the Spanish for foolish or crazy. The animals which had fed on the
'loco plants' or 'crazy weeds' developed alimentary disturbance, with malnutrition
and emaciation, became sluggish and unco-ordinated, and had difficulty in moving;
they becameprogressively more afflicted, withdullness, stuporand maniacalepisodes,
and frequently died. As a result, there was a large loss of this valuable livestock.
The United States Department of Agriculture set up research to investigate the
problem, which was carried out by a pharmacologist, A. C. Crawford, and his
exhaustive report7l which appeared in 1908 and was the subject of a leading article
in the Journal ofthe American Medical Association of the same year,72 revealed that
'loco' disease was caused by chronic (and rarely acute) barium poisoning, due to
ingestion by the animals ofbarium salts present in certain species ofplants. The soil,
however, did not contain large quantities ofbarium, and Crawford considered that
the plants must collect and store minimal amounts of barium. Paradoxically, the
plants that gave rise to 'loco' disease were known to have been used for medicinal
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purposes by the Chinese for very many years,72 although of course whether they
contained significant amounts of barium (known for over a century to be toxic to
plants74) is not reported.
CONCLUSION
It is evident that throughout the history of barium in medicine there has been a
very close relationship between the therapeutic and the toxicological aspects, fre-
quently the latter playing a more prominent part; in addition, there has existed a
concurrent background ofphysiologyandpathology. It seemsappropriate toconclude
with the comments of earlier workers on the therapy for the ill effects that all too
readily became manifest. Orfila commented 150 years ago that soluble sulphates
should be prescribed in any case of barium poisoning encountered (and it will be
recalled that he was unaware ofany report ofthis), provided they were administered
quickly, and before the barium had been absorbed in sufficient quantity.49 This, he
states and probably correctly, would precipitate the barium as the insoluble sulphate,
and he supported his views by an experimental observation on a dog. He recom-
mended Glauber's or Epsom salts. The advice he gave is still valid today.75 In the
past, treatment has been quaint-tincture of guaiacum,2ff dramatic-Epsom salts
enemas and strychnine,38 and recently more rational. Following the lead of Huang,
the first to note the beneficial effect of potassium salts in his cases treated with in-
travenous potassium citrate,40 others have also found potassium salts beneficial,
possibly even if administered orally.4' There is today experimental evidence that in
addition to correction ofthe low plasma potassium state frequently prevailing, benefit
may be obtained from drugs that control the irregular heart action that barium often
causes, and which may give rise to some ofthe fatalities.76
The soluble barium salts have now rightly been relegated to history with regard to
their place in medicine. Currently there remain the rare use as a depilatory of barium
sulphide (a property of the Bolognan Phosphorus known three hundred years ago),
and also the use ofbarium sulphate, the Bolognan Stone, employed so extensively in
radiology. Both the sulphide and the sulphate featured prominently in the history of
alchemy during the seventeenth century, and the present observations have primarily
concerned the vicissitudes associated with attempts to introduce these and other
compounds of barium as therapeutic substances for man.
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